CHANGE OF INDEPENDENT VARIABLES.                       23
relations between the small variations in any quantities dependent on them can be expressed in terms of the partial differential coefficients of these variables. Thus, taking v and t as the independent variables above, the relations between the differentials dQ, dp, dvf dt are all
expressible in terms of the partial differential coefficients -y-? -^r> ~? -£j> of which the two last are denoted by 10 and y.0.
The general formulae of which these are particular consequences may be worked out as follows.
Let a system be defined by n independent variables, or coordinates %19 x%, . . . xn, the "state of the system" being known when definite values are assigned to these variables.
Let dy19 dy2, . . . dym be variations in certain other quantities associated with the system, these variations being completely determined when the values of xv #2, . . . xn and their variations dxi9 d%2, . . . dxn are known. The quantities dyi9 dy*, . . . dym need not be the perfect differentials of actual functions ylf y%, . . . ym of the coordinates (for instance dQ in thermodynamics is not the perfect differential of a function Q of the coordinates).
In defining any differential coefficient say ™--1- it is necessary that n — 1 variables shall be kept constant. The ordinary partial differential coefficients -^ are defined by the condition that the remaining n — 1 independent variables #2;'#3; . . . xn are constant, but it is also possible to calculate ,- • on the supposition that dy»j
dy$, . . . dyn vanish (if there are n or more yr s), or again on the supposition that some of the Ay and some of the dx differentials, n — 1 altogether in number vanish.
If r — 1 of the differentials dyz> . . . dym are put equal to zero, then n — r — 1 of the variables #1; #3, . . . xn must be made constant and the general type of differential coefficient will be
We have the following equationsuations we obtain
